On the basis of molecular and morphological evidence, Mormopterus acetabulosus, hitherto considered an endemic to the Mascarene Islands (Mauritius and La Réunion), is shown to comprise 2 closely related taxa. The holotype of M. acetabulosus is from Mauritius and the new taxon described herein is from La Réunion. M. acetabulosus from Mauritius is notably larger than members of this genus from La Réunion, and several soft-part and cranial characters distinguish these 2 taxa. This conclusion is supported by examination of mitochondrial DNA control region data for 141 bats, which shows these 2 groups to be reciprocally monophyletic, separated by an average of 5.01% uncorrected sequence divergence. Two nuclear intron regions (7th intron of the beta fibrinogen gene and thyrotropin) also were included, but showed limited genetic variation and no fixed differences between the 2 taxa. These 2 species of Mormopterus are common on Mauritius and La Réunion, often living in caves or synanthropically, and are not considered a conservation concern.
; and the University of Michigan Museum of Zoology, Ann Arbor (UMMZ). We examined and measured the apparent holotype (see ''Discussion'') of M. acetabulosus (MNHN 1984.368 , type A488), collected by M. Desjardins on the Ile de France (Ile Maurice).
Five standard external measurements (in mm) were taken by SMG before preparing specimens he collected on Mauritius and La Réunion: total length, tail length, hind-foot length (not including claw), ear length, and forearm length. Mass was measured with the use of a Pesola balance (Baar, Switzerland) and recorded in grams. Throughout this paper, only measurements taken by this single collector are used in the analyses of external mensural characters. Measurements are reported for adults only (defined by presence of a fully erupted permanent dentition and fused basisphenoid-basioccipital suture). Tooth abbreviations include: I ¼ incisor, C ¼ canine, P ¼ premolar, and M ¼ molar. Uppercase abbreviations are used for upper teeth and lowercase abbreviations for lower teeth.
Nine cranial or mandibular and 7 dental measurements were taken using a digital caliper to the nearest 0.1 mm. Cranial measurements include: greatest skull length-from posteriormost part of occipital to anteriormost point of upper incisors; condyloincisive length-from occipital condyles to anteriormost point of upper incisors; greatest zygomatic breadthwidth taken across zygomatic arches at the widest point; postorbital breadth-dorsal width at most constricted part of skull; mastoid breadth-maximum width of skull across mastoid processes; greatest braincase width-breadth at widest portion of braincase; palatal length-from posterior edge of palatal emargination to anterior edge of mesopterygoid fossa; lachrymal width-greatest width across rostrum at lachrymal tubercles; and mandible length-from the posteriormost portion of the condyles to anteriormost point of lower incisors.
Dental measurements include: complete cranial toothrowlength from anterior alveolar border of incisors to posterior alveolar border of 3rd molar (M3); complete canine-molar toothrow-length from anterior alveolar border of canine to posterior alveolar border of 3rd molar (M3); width across upper canines-taken across the outer alveolar borders of the canines; width across 3rd upper molars-taken across the outer alveolar borders of the 3rd molars; upper molar toothrow lengthlength of upper postcanine molariform teeth; complete mandibular toothrow-length from anterior alveolar border of incisors to posterior alveolar border of 3rd molar (m3); and lower molar toothrow length-length of lower postcanine molariform teeth.
A series of univariate statistical analyses revealed evidence of sexual dimorphism in certain measurements of Mormopterus from the Mascarene Islands, so when appropriate, adults of the 2 sexes were separated in the analyses. Sample sizes of the 2 sexes from each island were nearly equal and we have combined the 2 sexes in certain mensural comparisons. To provide further statistical inference on distinguishing populations of Mormopterus occurring on La Réunion and Mauritius, as well as an African specimen assigned to this taxon, a principal component analysis was conducted using the statistical package Statistica (version 7.1-StatSoft 2006); data were not log-transformed and the unrotated option was used. Separate analyses were conducted for cranial and dental measurements.
Molecular analysis.-Genomic DNA was extracted from tissue collected by SMG and preserved in a saturated salt solution supplemented with 20% dimethylsulfoxide (Amos and Hoelzel 1991) using a DNeasy extraction kit (Qiagen, Holden, Germany). Standard polymerase chain reactions, as described in Smit et al. (2007) , were set up in the laboratory. Polymerase chain reaction fragments were purified using the GFX Purification Kit (GE Healthcare, Buckinghamshire, United Kingdom), and both the forward and reverse strands were sequenced using BigDye chemistry (Applied Biosystems, Perkin-Elmer, Foster City, California) on an ABI3100 automated DNA sequencer (Applied Biosystems). All unique sequences from the present study are deposited in GenBank under accession numbers EU487268-EU487510.
We sequenced 531 base pairs (bp) from the mitochondrial DNA control region for 141 bats comprising 110 bats from 4 populations across Mauritius (Appendix I) and 31 bats taken from several populations across La Réunion (Appendix I). For a representative sample of specimens from Mauritius (n ¼ 23) and La Réunion (n ¼ 31), we also sequenced portions of 2 nuclear introns: 634 bp of the 7th intron of the fibrinogen gene (Seddon et al. 2001 ) and 501 bp of thyrotrophin (Matthee et al. 2001) .
Control region sequences from 3 bats belonging to the family Molossidae (Chaerephon pumilus, Tadarida brasiliensis, and Molossus molossus) were downloaded from GenBank; however, these sequences could not be unambiguously aligned to our Mormopterus sequences. No other control region sequences of closely related bats were available and our analyses are therefore performed as unrooted. Fragments were analyzed using parsimony and maximum likelihood in PAUP version 4.0b10 (Swofford 2003) and Bayesian inference as implemented in MrBayes version 3.1.2 (Huelsenbeck and Ronquist 2001; Ronquist and Huelsenbeck 2003) . Parsimony analyses were based on heuristic searches with 100 random additions of taxa and tree-bisection-reconnection branch swapping. Maximum-likelihood analyses were performed specifying the optimal model (GTR þ I [0.643] þ À [0.607]) as reflected by the Akaike information criterion implemented in Modeltest version 3.06 (Posada and Crandall 1998) . Because of time constraints, 1,000 parsimony and maximum-likelihood bootstrap replicates were performed in PHYLIP (Felsenstein 1993) and PhyML (Guindon and Gascuel 2003) . Posterior probabilities for the Bayesian inference analysis were determined from 2 simultaneous runs comprising 1 cold and 3 heated chains for 5 million generations. Trees were sampled every 300 generations and stability was reached after 20,000 generations. The split frequency after convergence was 0.0115. Posterior probabilities for nodes were based on the remaining 33,200 topologies.
RESULTS

Mormopterus francoismoutoui new species
Holotype.-Adult male, FMNH 193986 (field number SMG 15310), collected 25 September 2006 by Steven M. Goodman and Jean-Michel Probst. The specimen was preserved in 12% formaldehyde and subsequently transferred to 70% ethanol. Before preservation, the skull was removed, conserved in dilute ethanol, and then cleaned by dermestid beetles. To extract the skull, small incisions were made on either side of the mouth. Samples of pectoral muscle from the individual were collected and saved in lysis buffer. The specimen has a full adult dentition and the basisphenoid-basioccipital sutures are completely fused. External measurements (in mm) are total length 94, tail length 39, hind-foot length (without claws) 6, ear length 18, forearm length 42, and weight 6.7 g (Table 1 ).
Type locality.-La Réunion, Commune de La Possession, Pont de Balthazar, 2.2 km SSW La Possession, 20856.7329S, 55819.8489E, 40 m (Fig. 1) .
Paratypes of Mormopterus francoismoutoui (Fig. 1) Geographic distribution.-Mormopterus francoismoutoui has been recorded from a variety of localities on La Réunion from sea level to about 2,000 m (Moutou 1982) .
Diagnosis.-Mormopterus francoismoutoui is a small species in the Molossidae, more diminutive in external measurements than M. acetabulosus, with a dark brown dorsum and ventrum and a total length of 89-97 mm, tail length of 38-45 mm, and forearm length of 38-42 mm (sexes combined). The ears of M. francoismoutoui are not widely separated and are connected by a narrow bridge of skin. The muzzle and rhinarium are slender, and there is a prominent diastema between C and P1.
Description.-The genus Mormopterus is distinguished from other genera of Molossidae by several characters, including nonattached ears, broad wing tips, wrinkles on lips, poorly developed or no basisphenoid pits, zygomatic arch lacking distinct platelike structure, well-developed anterior palatal emargination, relatively prominent lachrymal tubercles, flattened skull, not prominent anterior sagittal crest, welldeveloped last upper premolar including posterior commissure, and a delicate and tall coronoid process (Freeman 1981; Koopman 1994; Peterson et al. 1995) . The specimens from the Mascarene Islands, M. francoismoutoui and M. acetabulosus, possess this suite of characters and based on current taxonomy are referable to this genus.
Mormopterus francoismoutoui is a relatively large member of the genus Mormopterus (Koopman 1994 ; Tables 1-3). Its dorsal body fur is short and dense with a rich dark brown color and its ventrum is slightly paler. Wing membrane and uropatagium are brownish black and show no noticeable change in pigmentation across their surface area. In adult males, there is a large glandular sac on the ventral portion of the lower neck; this gland is absent in females.
Ear length in M. francoismoutoui ( " X ¼ 16.7 mm; Table 1 ) is not markedly shorter than ear length in M. acetabulosus ( " X ¼ 17.0 mm). The anterior portions of the triangular ears in M. francoismoutoui have a prominent, slightly sickle-shaped emargination that projects anteriomedially (Fig. 2) . A slender band of skin attaches the ears, which are not widely separated (Fig. 3) . The rhinarium is narrow and slightly constricted medially. The rostrum is not particularly broad or swollen and has small, wartlike granulations. Hind-foot length in M. francoismoutoui ( " X ¼ 6.0 mm) is significantly shorter than hind-foot length in M. acetabulosus ( " X ¼ 6.8 mm). The more diminutive size of M. francoismoutoui compared to M. acetabulosus is reflected in overall body mass-mean of 6.0 g in the former species and 7.3 g in the latter.
The skull of M. francoismoutoui, as with most other members of this genus (including M. acetabulosus), is not noticeably flattened and has a long rostrum and well-developed lachrymal tubercles (Fig. 4) . The postorbital processes are well developed and distinctly shaped. The palatal emargination is well developed, similar to character state 4 for variable C65 of Freeman (1981) . Basisphenoid pits are present, but are not prominent, and there is a pronounced extension of the palatal spine descending onto the palatine bone (Fig. 5) .
The dental formula of M. francoismoutoui is i 1/3, c 1/1, p 1/2, m 3/3, total 30 adult teeth. The single set of upper incisors is not in contact with one another or the canines. There is a notable diastema between the upper canine and the premolar (Fig. 6) . The upper canine has a basal cusp, and the upper premolar possesses a prominent endostyle. The large upper molar is well developed with a complete cusp. The lower 3 sets of incisors are bifid and in direct contact, with the middle pair being longer. The lower canine has a basal cusp and there is no diastema between this tooth and the 1st unicuspid premolar.
Habitat.-Mormopterus francoismoutoui is widespread on La Réunion and can be found in a variety of different diurnal roost sites, ranging from natural caves to synanthropic situations. The holotype and associated specimens of the type series of M. francoismoutoui were extracted by hand from expansion fissures in the lower portion of a concrete bridge crossing a small river in an urban area above the village of La Possession. The animals were resting in a vertical position (head down) in very narrow crevices.
One of the best-known localities for this species is the Grotte de la ravine Trois Bassins à La Saline, where a colony has been estimated to include approximately 15,000 individuals (Devaux 2006) . This species also is known to occur in crevices of rock faces around the island, such as the Falaise de Saint Gilles (MNHN 1981 .302-1981 .307-Moutou 1982 , and is also associated with a variety of human structures, including open roofs, roof slats, and window shutters.
Etymology. Comparison of sexes
Mormopterus francoismoutoui
All adults (La Réunion) Comparison of sexes
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All adults (La Réunion) Comparison of sexes Simmons (2005) , of which 3 (kalinowskii, minutus, and phrudus) are restricted to the Neotropics and are not considered further here. Four of the remaining 7 species have distributions notably distant from La Réunion and can be distinguished from M. francoismoutoui on the basis of forearm length (38-42 mm in M. francoismoutoui). These include M. beccarii (33-37 mm) from the Moluccas, New Guinea, and islands off Australia; M. doriae (32-33 mm) of Sumatra; M. loriae (30-34.5 mm) of Australia and New Guinea; and M. norfolkensis (36-37 mm) of Australia and perhaps Norfolk Island (Bonaccorso 1998; Jacobs and Fenton 2002; Koopman 1994) . Of the 3 remaining taxa, M. planiceps (Australia) is notably larger than M. francoismoutoui and has only 2 lower incisors (FMNH 120690). M. jugularis (Madagascar) shows very pronounced sexual dimorphism and has a greater skull length (15.4-17.2 mm-F. Ratrimomanarivo and S. M. Goodman, pers. obs.) larger than in M. francoismoutoui (14.1-15.3 mm). Further, the species complex of francoismoutoui and acetabulosus is distinguished from jugularis by its prominent, slightly sickleshaped ear emarginations.
0.00001
Principal component analysis of external measurements (Fig.  7A) shows almost complete separation of M. acetabulosus from M. francoismoutoui, and principal component analysis of cranial characters (Fig. 7B) shows notable separation, with some overlap. The factor loadings for these analyses (Table 4 ) demonstrated for external measurements that total length, tail length, and hind-foot length for factor 1 and ear length for factor 2 have heavy positive loadings. All of the cranial characters used in the analysis, with the exception of postorbital breadth and greatest braincase width, showed negative loadings of at least À0.825. In both of these analyses, factor 2 contributed at least 15% of the explained variation.
Molecular phylogenetics.-Our analysis of the mitochondrial control region revealed 86 different haplotypes for the Mauritius specimens and 28 haplotypes for the La Réunion specimens. No haplotype was shared between Mauritius and La Réunion, and the average sequence divergence (uncorrected p-distance) between specimens from the 2 islands was 5.01%. Sequence divergence within islands was noticeably lower with, on average, 2.82% within Mauritius and 2.91% within La Réunion.
In contrast, we found low levels of genetic diversity for the 2 nuclear introns. Seven beta fibrinogen 7 haplotypes were recovered from 54 specimens (23 specimens from Mauritius and 31 from La Réunion). Forty-seven specimens shared a common haplotype, and the remaining 7 specimens showed 6 different haplotypes that were not geographically sorted between Mauritius and La Réunion. Two thyrotropin haplotypes were found in the same 54 bats. Fifty-two bats shared a common haplotype, and 2 specimens from Mauritius shared a different haplotype.
Given the limited genetic variability at the nuclear introns, our phylogenetic analyses were based on the mitochondrial DNA control region alone. Our results were largely congruent irrespective of method of analysis (parsimony, maximum likelihood, or Bayesian inference). The haplotypes from La Réunion and Mauritius consistently clustered as 2 distinct clades that were statistically well supported (87% parsimony bootstrap, 91% maximum-likelihood bootstrap, and Bayesian posterior probability of 0.99).
Within islands, limited genetic structure was evident with very few nodes receiving more than 80% statistical support. In addition, no correspondence was found between genetic distance and geographic distance, with specimens sampled from different localities clustering at random within island groups. This finding is not unexpected given the notable vagility of these species and evidence of intraisland postbreeding dispersal (Devaux 2006; Moutou 1982) .
DISCUSSION
Phylogenetic relationships within the genus
Mormopterus have yet to be resolved, but given the broad distribution of the genus, it is likely that it is not monophyletic (Freeman 1981) . The type species for this genus is jugularis from Madagascar. Peterson (1985) conducted a multivariate phenetic analysis based on wing and cranial measurements of members of this genus from throughout its range and concluded that M. jugularis was not closely associated with congeneric species from the Mascarene Islands, but rather M. doriae of Sumatra. Further, the acetabulosus group of the Mascarene Islands showed close affinities with M. norfolkensis from Australia. Although Madagascar and the Mascarene Islands are separated by only 600 km (Fig. 1) , Peterson's (1985) that the Mormopterus species that occur on these islands are not closely related. These points will need to be confirmed by future phylogenetic studies of the genus. The islands of Mauritius and La Réunion were formed in situ by volcanic activity approximately 5 million years ago (mys) and 1.8-1.1 mya, respectively (Gillot et al. 1994) . Hence, these islands have never had any connection to other landmasses and the only explanation for the origin of locally occurring bats is via overwater dispersal.
The holotype of Mormopterus acetabulosus.-The Muséum national d'Histoire naturelle (Paris) contains a specimen referable to M. acetabulosus (MNHN 1984.368 ) that is marked ''type specimen A488'' and was collected by M. Desjardins in 1829 on the Ile de France (Mauritius). The specimen is a female, apparently adult, and the extracted skull is highly fragmented. In Rode's (1941) catalogue of bat type specimens in the MNHN, nothing is mentioned of this specimen or of this museum possessing the holotype of this taxon. Hermann (1804) described M. acetabulosus 25 years before the MNHN specimen was collected and reported the type locality as ''PortLouis'' [Mauritius] . A search of the major European museums housing specimens of western Indian Ocean bats failed to reveal the animal fitting the epoch and locality associated with Hermann's description. Given the condition of the specimen incorrectly identified as the holotype of M. acetabulosus (MNHN 1984.368) and following Article 75 of the International Code of Zoological Nomenclature (International Commission on Zoological Nomenclature 1999), we designate FMNH 187489 (Mauritius, Black River District, Palma, Palma Cave, 29 October 2006, 20816940.50S, 57827914.70E) as the neotype of this species.
Other extralimital records of Mormopterus acetabulosus and M. francoismoutoui.-Given the recognition herein of M. francoismoutoui, previous extralimital records of M. acetabulosus need to be reevaluated. Dorst (1947:313) noted that M. acetabulosus is common in Africa and Madagascar, but does not reference any voucher specimens. Several authors have cited this species as occurring on Madagascar (e.g., Allen 1939; Dobson 1878; Hayman and Hill 1971) , but again without reference to vouchers. The apparently original tag on a presumed 19th-century specimen in the MNHN (1999.944) was labeled ''Rhinopoma carolinense-Madagascar,'' but this information subsequently has been crossed out and replaced with ''Molossops acetabulosus Herman.'' A more modern label associated with this specimen is inscribed ''Mormopterus acetabulosus (origine inconnue [origin unknown]).'' Hence, this specimen may have been the basis of citations of this species occurring on Madagascar. Despite a detailed analysis of Malagasy Mormopterus specimens by Peterson et al. (1995) and extensive recent collections of members of this genus from across the island by FR and SMG, there is no evidence of M. acetabulosus or M. francoismoutoui occurring on Madagascar. Hermann (1804) described the species Dysopes natalensis, which was later considered a geographic form of M. acetabulosus (Smith 1847) based on a specimen obtained ''near Port Natal [¼ Durban] on the margin of thick forest'' (Smith 1847, text associated with plate 49) in the former Natal Province of South Africa. Hence, the English vernacular name for this species often is given as the ''Natal free-tailed bat.' ' Freeman (1981:75) mentions presence of M. acetabulosus in southeastern Sudan, but no information on voucher specimens is provided.
We have examined 2 additional specimens in European museums referable to M. acetabulosus or M. francoismoutoui from the African continent. The 1st of these is an old specimen (MNHN 1984.201 ) collected at ''Port Natal,'' now Durban, KwaZulu-Natal. This male specimen was preserved in liquid and is noticeably faded and tattered. The skull has been removed and could not be located during a June 2007 visit to the MNHN. The specimen has a forearm length of 40.3 mm, falling within the range of both acetabulosus and francoismoutoui (Table 1) . Hence, without access to the cranium, it is not possible to identify this specimen.
The 2nd African specimen is BMNH 6.11.1.9 collected by P. C. Zaphiro in 1905 in ''southern Ethiopia'' between Shoa and Lake Rudolph (Hayman and Hill 1971) . The locality for this specimen was erroneously listed as ''Laphiro'' by Peterson et al. (1995) . The correct locality is several hundred kilometers inland from the Indian Ocean coast. The specimen (a female) was used in the principal component analysis of cranial characters (Fig. 7B) , where it grouped with female specimens of M. francoismoutoui from La Réunion, to which it is referred. This is the only known record of Mormopterus from Ethiopia (Largen et al. 1974) . Given the ambiguities surrounding the African specimens of M. acetabulosus and M. francoismoutoui, and the fact that there is no distinctive character separating the African specimens from those obtained in the Mascarene Islands, it is inappropriate to recognize these populations at the subspecies level (Koopman 1994) .
Presence of M. acetabulosus or M. francoismoutoui in the vicinity of Durban might be explained by overwater dispersal or by bat stowaways in ships that have traveled regularly between the Mascarene Islands and the port of Durban during the past century or more. However, the record M. francoismoutoui from inland Ethiopia is more difficult to explain. The largest known day roost colony on La Réunion (at Trois Bassins), with estimates from 25,000 to 10,000 individuals, is abandoned during the austral winter, and it is not known where these bats spend the winter (Devaux 2006; Issartel 2004; Probst 2003) . Certainly, there is intraisland dispersal during this period, and it is conceivable that individuals move even greater distances.
Ecology and conservation concerns.-Mormopterus francoismoutoui is broadly distributed on La Réunion in a variety of different habitats and across a broad elevational range. Its natural day-roost sites are caves, largely in the form of lava tubes, or in crevices along cliff faces. Apparently, at least in the past, these natural roost sites were exploited for their deposits of bat guano (Cheke and Dahl 1981) . As with many species of molossid bats, M. francoismoutoui is able to occupy buildings and other human-constructed structures. After human colonization of La Réunion in approximately AD 1500 (NorthCoombes 1979) , the clearing of natural forest habitat and the construction of buildings provided day-roost sites for M. francoismoutoui in a variety of anthropogenic settings. This presumed population expansion resulted in increased contact between this bat and humans. The synanthropic association of this taxon has reached the point that it is often considered a nuisance associated with considerable quantities of excrement and the smell of musk from large concentrations of bats living in public places. As a result, several colonies have been eliminated from public spaces (Moutou 1982; S. M. Goodman, pers. obs.) . One of the positive sides of this association is that synanthropic members of this genus feed during the night on large quantities of insects that serve as vectors of human diseases, such as the mosquito-borne alphavirus, chikungunya (Andrianaivoarivelo et al. 2006 ).
Mormopterus francoismoutoui, described herein, is under no serious threat of population decline in the near future. On the basis of territorial legislation, all bats on La Réunion are protected by law (Arrêté of 17 April 1981 and of 17 February 1989; see http://www.oncfs.gouv.fr/_OUTREMER/ SDGC0405_reunion.pdf). New measures will be needed to control wanton extermination of this animal. The use of bat boxes adjacent to public spaces may be an effective way to coax individuals into more amenable day roosts, thus maintaining their important public health role of feeding on insects responsible for the transmission of diseases, while at the same time reducing their direct contact with humans.
RÉ SUMÉ
Sur la base d'éléments moléculaires et morphologiques, Mormopterus acetabulosus, qui était jusqu'à présent considéré comme endémique des îles Mascareignes (Maurice et La Réunion), est scindé ici en deux taxons étroitement liés. L'holotype de M. acetabulosus est de l'île Maurice, de sorte que le nouveau taxon décrit ici est de La Réunion. M. acetabulosus de l'île Maurice est plus grand que les membres de ce genre de La Réunion et plusieurs appendices charnus et caractères crâniens distinguent ces deux taxons. Cette conclusion est corroborée par les données mitochondriales de l'ADN de 141 chauves-souris qui montrent que ces deux groupes sont réciproquement monophylétiques, séparés par une moyenne de divergence moyenne corrigée de l'ordre de 5,01 %. Deux régions nucléaires de l'intron, à savoir le septième intron du gène du beta-fibrinogène et de la thyrotropine ont également été incluses, cependant la variation génétique caractérisant ces segments d'ADN nucléaire est limitée. Ces deux espèces de Mormopterus sont communes sur les îles Maurice et de La Réunion, elles vivent généralement dans des grottes ou de manière synanthrope et ne constituent pas des espèces présentant un risque en matière de conservation.
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